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1 . 


There are three main centers of spectroscopic work in the USSR, 
order of their importance they are; 


In 


Leningrad. The tit ate Optical Institute is the center for 

production cf spectroscopic apparatus t Two 

prominent spectroscopists working in Leningrad are Professor S. 
Frish and Professor A. N. Zaydel'T 


E. 


b. 


c. 


Moscow, because of the school of spectroscopists headed by Sergey 
Leonidovich Mandel 9 shtam . A second very important figure in the 
Moscow school is A. K. Rusanov of the Institute of Applied 
Mineralogy. 

Alma Ata, the Physical -Technical Academy of the Kazakh SSRf Its 
most prominent spectroscopists are S. K. Kalinin, A. A. Yav::el*^ 
A. L. Alekseyeva, and L. E. Naymark. The last has published a^ 
spectral atlas which is considered a standard work in the USSR P 


2. Spectroscopic activities in the USSR include the following: 
a. Spectral analysis of gases, under Frish at Leningrad. 


3 L 


b. Work with rare earths, done by Zaydel at Leningrad. He was 

under contract as long ago as 1950 to the Soviet Ministry of Inte^ag.1 
Af’f hr? for atomic energy research and was especially sue- ^ 

cessful in applying spectroscopic analytical techniques for the cj 
Soviet atomic energy program. He is personally responsible for 
developing a method for removal of impurities through vaporizat&A 
of the impure substances and depositing them on a carrier, whiq$_ 
is later used as an electrode. The method can be applied onlyato 
viscous elements, since lighter »aw »wt . g hni i amav ^ 
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c. Advanced work is being done by Mandel’shti#^ radio 

impulses, through the use of which he avo&le opposing influences 
of the individual complements. This work is recognized in the 
West as of considerable importance and is being followed by 


experiments of Western scientists 



7 V tiftr&t... . : ■ ' •• ■ 


d. Spectral analysis as applied to minsral^lind ores; Rusanov is 
particularly active in this field. The area is of special 
importance to the USSR because of its trs#t mineral resources 
and is vital for prospecting In Asia. Spectral analysis is also 
widely used in industry; spectral anal^ieal results for industry 
are published in Zavodskaya Laboratory, ,.j a regular publication 
concerned with such problems. ' 

3. The Soviets are currently producing the following spectroscopic 

equipments 

OA 2109, OA 2209, 0A-2309* types of optical acoustic gas analyzers, 
about equal in quality to West German or American equivalents, useful 
only for industrial application. 

The phase fluorometer, for luminescence. 

The MN 5106, magnetic gas analyzer. 

The FK 4501, photo- colorimeter gas analyzer, especially adapted for 
automation and process control problems. 

The DPG-5-52, oxygen analyzer for depolarization. 

The IKSL and IKS 14, infrared spectrographs. 

4. Soviet publications since 1953 on spectroscopy have emphasized the 

following subjects* 
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a. The fact that application of spectral analysis to suitable 
laboratory problems produces either an appreciable increase in 
the volume of work a laboratory can handle or permits the same 
amount of work to be performed by fewer persons# In either 
event, a substantial saving in trained personnel results. 

b. Recent developments in atomic energy physics and. okemistry have 
made imcomplete or useless the application of w^^i|picsl 
methods. Examples are hafnium, certain rare ea crth ajtetaents, and^ 
elements heavier than uranium, all of which have mlCTO^elaiMmfts 
accessible only through spectral analysis. 

c. Spectral analysis methods are very useful for problems of autoASi 

Soviet efforts in spectral analysis suffer from the same diffi- 
culties as those of the Western world; an intense concentration 
on the application of spectral analytic methods and insufficient 
attention to basic research in the field. / 
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Thf type .If IF- 5 - 52 go* dfefclysef it o stationary electro- 
,-hf m al automatic instruiMl^ for continuous determination 
r* me oxygen contents in inflammable or inert gases, also in 
*e .r ological mixtures of organic gases, by measuring the de- 


polarization current. J 

The presence of electrochjnkofly , 4 Ktive gases (chlorine, 
nitrogen oxides, hydrogen srffthi^e, *tC.1 interferes with the 
determination of the oxygen aiatents. 

The gas to be analysed in the absorber of the sens 


>ment is in contact with apolution of sodium sJpnate 


cu- 


ing ele 

abating between the absocberfefld the electrochemical ceil. In 
the solution is thus established p|l oxygen concentration in equi 
Irbrium with the oxygen content* in the gas to be analysed. The 
electrochemical cell of the insfcbment has two gold electrodes 
polo zed by a voltage applieoMdfnitted 1o the cathode of the 
cell, the oxygen dissolved in the electrolyte partial! y depolarizes 
the eiet trode, ctnd, as a result, *n electrical current flows in the 
circuit of the sensing element,this current being proportional 
to the oxygen content in the fjis to be analysed 

The complete set of the gat onalyser comprises a sensing 
element, supply unit, secondly instrument, this latter being 
o 17 mV, type itll.l electronic gptetHsometer. 


iSSKNOtt 

Scale ot the gas anotyser 

Accuracy, to within 
Tirre constc»t of tbd li 
Lag in reacting 
Innuf nos oressure 
Temperature of mix to bo 
Flow ot gas to be onolyxod 
Ambient air temperotvr# 

. Relative air humidity 
Supply 

Energy consumption 

i 



iCAXjOMS 

0 *e 1 *fc oxygen 
tlOtfc Of the scale range 

' >x. 

m«n*H ,0 * - 

• +l0«eJi*C 
fd*e •©% i 

nOV ± 10 %, 50 cV x 1 % mains 

now 

ef Complete Set , 

WIM i HmigM ! W.,gM 1 

t 1 fcg 

ldd T 340 15 

1*0 I 220 ! 8 

293 | 506 ! 2? 
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ANALYSEUR MAGNETIQUE DE CAZ POUR 
LA MESURE AUTOMATIQUE 
DE U TENEUR EN OXYGENE 
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FLUOROMETRE DE PHASE 


MR itat solide, liquid* et gazeux. 

Hr# a uitm employes pour mesurer les 
SIM optiquc# qui ne «ont pas lies a la 


Fluorometre eat un apparell PSUT BWIW ladurie de la luminescence dont lextinc- 
tion dure de 10~* 4 1 0~** see. C## a rtw cemprennmt la period* d’extinction de la lumi- 
nescence d’une large class* das mMmIh nrgaalqucs, des centres de luminescence dam 
les cristaux, de certains objets hMoglqm#, ate. 

L'appareil per met d’fliMkMr las suhstauom an 4t*t solide, liquid* et gazeux. 

Les blocs essential# du flu srauk tr s p s mat Itrs austti employes pour mesurer les 
interval ies de temps s’tcou^at autrs dsu* rtpaaux optiques qui ne sont pas lies a la 
luminescence. 

La mesure de la durie de FsattMUsa d# Is tuntuaaesne* au mpyen d un fluorometre 
est fonuee sur la determination ds dip bangs ds k modulation a haute frequence de la 
lumiere excitant la huninescenes, par tugportblu phase de la modulation de la lumiere 
luminescente. La compsrsiaon dn phaaaTs’qffsctue par I’introduction des decalages- 
e talons de phase dans un des canaux du phaaaaaitre et par la lecture sur l’appareil a 
aiguille. 

Le pouvoir riaelvant da l'apffapall sal da Ht' 4 * Sec. La sensibilit* a la lumiere est 
telle qu a l aide de 1’apparsll (MS Mat n wu ss la durfe de la luminescence 5-10 mi lies 
fois plus faible qua 1 ' intend ti ds tanbasaesnsa da la fluoresceme. 

L'appareil est aliment# du W l aMS i OSU fUUt ilUnuhl ds 220 volts et du secteur a 
courant continu de 110 votes. 

Encombrement - UdOXItOXlHQuM t - 
pouis-iookg. . . .^c:- ' 


riuesesnes ds la fluoresceme. 
i osu fuut ubsmabf ds 220 volts et du sectrur a 


l 

* 




sdaa IS 


SUCTION 


HuNkim «Sr«Mas-tXN u: • STANKO 
a, pi othchsd. 


ua aavxn.i rs i»m 
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PHASE FLUOROMETER 


— * fcrjr* v 

!'■ limits of the V 1U to lU m /In-Si 


' ’ r " 'l'°nd t>. iimits of thV>V*;™ T*' r “ n * ,n * »t»ut 10 ** to to " 

' if lumir,, ' ic,,nw » crystal*. ob^ts^tr' “ f 0,>Ja,;l< rT '' ,!t ‘ 

i rust i im«»nt mav h*» CinnlirvJ / A L • 


-ar» - - „ qu ,„ w Ra .„ 

»* * — *» — n „. fc „ rmv ., 

f <* — »n .h, 

t:, ih - m “ tef *-* sr ,rd ^ shif - 

" ■ 1 n,!? p<, v.\t is approximately 2X10'“ sec 

I/iimnoas sensitivity is of such value that thm arfcr , at . * 

m ‘‘ ri s r rad >- l "'“ w >th a luminescence dura tkanofS^^n^l ma> b f used fur moas,J r> - 
min.mum radiation intensity of fluorescein solution *° 10 tb ° U ‘ sand less than th. 

T>- «*™«. * 2M V . .. „ r „» v m „ im> 


nc,\ v.,i 


' SSK1 * UmV " 8AL "WMATKH.AL EXHIBITION 


l*5« 


PHASEN. FLUOROMETER 


gsdauer der I ..*™- -i-Cb A*?? * b ^hngt In diesem Bereich lie 

KW organucheri Mot 
«■» ttelgen biologischen Objekten u.sw 

*°* Misigen und gas/ormig 


Das Phasen- 

da w ah rend dor ..... w- . iW 

di. A bn 1 1 ngu ngsdauer der Lumuu 
Ke;n, von Lumines 7 enz-Z«ntr*n in 

Das Gerat ermoglicht die Un 
ot< ffen. 

Die wichtigsten Teiletea milaia m, a- w 

zwisohen zwei optisehen Signalen btlitbiMr Hat— ft „„ "**** un g der Zeitintervall 

D,e Messung der Abh.in^^r^^y v<r ^endet werden 
b^ruht auf der Bestimmung der Phi— mniiyii ^ Hilfe des Fluorometei 

Die i tes, die die Lumineatenx errwgt~ denModuIationen d< 

Phasen erfolgt durch die EinfOhruag eea ItsleSSSSSjil: i**! ^ Ver * leich dt ‘ 
1 hasometer-Kaniile und durch die^kwiiJan^^ 7 ^- ^ « bungen in einem d *' 
Das Auflosungsvermfigen de. G«ib^^JT^ Zeiger-Meflmstrument 


\JL 


;en 


is 


, % _ naen 

Dr Lichtempindiichkeit dea GeriUa 1st ao mfi " 7 owunclen 

jer snioh,., i auaftthren ban*. £ mmu nnrS daniIt die Me8sun gen dei 

*»,dia 5000^10 000 germger ist, als die Lum, 


-‘' Uip umiKHHfll 

Dauer solcher Luminessenz ausiur 
neszenz-Intensitat von Fluoreszein 
Die Strom versorgung dee Gerita 
aus einem Gleidistromnete 110 V. 

Abmessungen- 1500X700X130* mam. ^rHijil W(| ^ 

All* LltftrunQtA%fT*Q*% tond m 

Moltctia.C- 200 , « — *! 


II Wechaelatromneu 220 V und 


ABTriLUNt; 1 > 1 R UdSSR AUV 



<'-r «**at. U*ubi v; r 
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tes cvialyseurs de gaz cptico-acoustf^W#*, 6 pOJt® 

M , tynt ■ OA 2109, OA 2209 et OA 2309, so nt d*stin*s 6 m*surer 

cont.nu t;i -ene r en oxyde de carbon* (OA 2109 ), *n bioxyde 
, 1 r c a » tjrne CA220V, ou e n methane (OA 2309 ), dons d*s melanges 
r„ir Jill Jr jAyde lie cuibone, du bioxyde d* corbone, 
;u . m»fh- de I oi ote.de I'oxygene etde Ihydrog^p* *n quantites 

Of'O Jt*' 

( ; es c: po'eils peuven? etre utilises pour I* contrfil* technolog ique 
vjns ies industries metallurgique, chimique, d* v*rre, de ciment 
,.* ceioinipue ainsi qu en biologie, fn4d*CW>* *t dans doolies 
lomaine . 

Le fonctionnement d un analyseur d# gaz optico-acoustique est 
base so la mesure de l abiorption par C* gaz du rayonnemenl 
•ifra touae Le taux d absorption du rayonnement depend oe 'a 
oncentf ,-it.on de la ccnposante mesuree dons le melange ga/eux 
nna lyse 

Pou f et*ecluer Ip- fpesures on utilise dons Tappareil un circuit 
rptique chfferentiel 

Les anaiy eurs re q.-iz t ornprernent chacun un recepteur dorr, 
eque! on «>ff<»ctue !a n-esure du tcux d’absorption du royonne rrient 
mfra -rouge par la comoosante mesuree du melange analyse et un^ 
aopa r e:i electroniqu^ en egistreur etalonnd pour le gaz a la mesure 
duquel est destine I analyseur jconsiddrd (CO, CO^ ou CH 4 ). 

Un stabilisateur de tension^ est igalMMftl Uvr 4 ovw Itl arndy- 
seurs de gaz J # 

5 Htjpositifs auxdiaires (rifrigdrant^ ftltres* otgj d&st»«ids a 

i elimination des <mpuretes mdcanique* et <flimk|Udi corrosives du 
melange gazeux analyse, a labaissemoflt dll tovx d’Humiditd de ce 
melange, sont livres avec les analyseurs do got confonndment aux 

eruditions leur exploitation. 


The OA 2109, C 
type gas analyse 
percertac- : arbcr 
or rrie'ho' ■ OA 

quu" i ■ i * •- » 

nitrogen v: 

T h • , • k ■ •* • . 1 v * 

hr ar< v »> •’ . > 

cerjr * .litie' 

an cl " .jnv ~ r,|> 

- Th* o* 

is hr J e s 

go. r < ^ ■■ 

trouv > ; 

mixt k 

A .-) tt ‘ 

the j- 

of 

the gas »r * \ .- e 
to ind co e ‘ • ' e ( »■ 
* (CO, CO Or C> 

The gas qiioi 

Auxiliary eqL 
etv.., j>eu Cit i 

corrosive impuri* 
gether with the gc 
Operation 


PR'KCIPAIES caractirutiquis ticnhiovis 

: n, ;t#»s r)f» hf*$ire de la concentrotion de 

i j x > ii ^ ' tie corbone, du bioxyde de 

t u f tv ♦* pi du rn^thtme . • • • • de 0 I, de 0 d 2, de 0 d 5, 

de 0 d 10, de 0 d 20, 
de 0 d 30, de 0 d 50, 
de 0 6 70 f et de 0 6 100% ee volume 

• r t--- \ j r p,,p:rt ce 1 opporeit ♦ y/sdeto t wi t e tu pdrteure de mesure 

»- ♦ a r d dev indications pour un ddbit de 
melange gazeux anolysd de 0,3 6 

07 I mm *•*• •* ***** * 1 «*» 

’ Brision d olimnntotion 127 ± 10 V, tf4qu**C* 50 ± 0,5 H* 

*■ uissance absorbde 



Range* of measurer. 
cor.centrotior ^ 


Sasic accuracy - . 

Readma Jee 1 j* * 
O.S-O .7 /ifres pki 

Supply voltage 

Rower consumption 
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5 **. ;,k ■ 

■H v 


~ i or/ optical-acoustic 
ously determine the 
;jcn dioxide (OA2209) 
fixture containing any 
>de, methane, oxygen, 


Pta Oftai— > •» ffcp m UfW Optisch-akustisdten Gasanalysatou 

OA 2109, OA2209 urfdOA 2309 dienen rum konfinuierlichen Messc 
der Konzentrotion von Kohlenmonooxyd (OA 2109), Kohlendio*/ 
(OA 2209) edv Methon (OA 2309) in Gasgemischen, die Kohle' 
monooxyd, Kohtandioxyd, Methan, Stickstoff, Sauerstoff ond Wasse- 

staff in beltabigeii Mengen enthalten. 


control in various 
qical, chemical, glass and 
:jfion in biology, medicine 

production. 

a type gas cmaty** r 

acnonon absorbed by a 
/i fvjs upon ’re concen- 
ts measured in a gas 


ea as control element of 


Dm OsfUl UiMn fur technologische Prufungen in der Hotter 
Industrie, in der d» mltdien ,Gios-, Zement- und keramischen Industr y 
sewta in der Motoflta, Hnftkund* und oof vielen onderen Gebietf* 
be m itit werden. 

Ota WMamgmrebe dm optisch-akustischen Gosanalysatoren be 
ruKt oof der Messung dm Absorption von infrarotstrahlungen dun 
dos Gas. Def Strahlungsabsorptionsgrad hangtvon der Konzentrati • 
dor Medkamponente in dent zu enalysierertden Gasgemisch ab 

All MtAidiSMii ist in don Geraten das optische Differentialschen 

angewendet. 


t! in which the degree 
articular component of 
jme recorder, calibrated 
onent of the gas mixture 


obttixer. 


t 


1 


w rate boosters, 
* and Aeft&aTly 
ore furnished ta* 
f tth the condMons of 


• i sues 



5, 0-10. 

,•.50,0-70,0-100*/. 


5* . of full 


not over 1 minute 
77 , 10 Vat 50 0.5 eh 


I 




Die Gosoneiysatoren bestehen aus einem Auffonggefaft, 
welchem die Mesitung des Absorptionsgrades der Infrarotstrahlun. 
durch die Mottkomponente des zu onalysierenden Gasgemischr* 
ausgefvhrt wirdt und einem elektronischen Schreibgerdt, das h 
lifStidM ist, fur dessen Messung der Gasanolysntt 

~,lC0fceder CHJ. „ 

ein Spannunr 

", ftfe*. r ta iSi miWti u*w.), di 

von ongreifem* 
zur Herabsetxu 
mit den Gasana 
geltafert. 



0-1, 04, 0-5, 

0-10, 0-20, 0-30, 

0-50, 0-70, 0-100 # /« volumenq< 
± 5*/. vom oberen GrenzmeOw ? 


1 Min 

117 ± 10 V be! der Freque> 
30 ±0,3 Hr 

m H 
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OPTICAl-AC^lilCroiGAS ANALYSER 


FOR AUTOMATIC CO. 


CO, AND CH. 



** , 


DETERMINATION 




•- 1- V * * -- ^ 

♦ : v if 

; 'y 

5 ’>>< -44 


OPTISCHAKUS 
SELBSTTXTI 
MONOOXYD, 






OA&UIAIYSATOREN ZUR 
ONG YON KOHLEN 
IYD UNO M ETHAN 

Sr 





P SECTION BRUSSELS UNIVERSAL AND INTERNATiONC 
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ANALYSEUR PHOTOCOLORIMETRIQU E 
DE GAZ POUR LA MESURE AUTOMATIQUE <|> | i 
DE LATENEUR EN BIOXYDE D AZOTE 





% 

V, I 'I'RSS A 1. 'EXPOSITION UNIVERSELLE ET INTERNATIONALE 
DE BRUXELLES 1958 

X, 
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I'he model <bK 4901 §m *“*■ M ii ta aitomtic instrument da> 
signed to determine the NO, tofi intratko of atmosphere* ie dosed 
rooms with concentrations el witt a limit* of 0 to 0.009 mg per litre. 

I he analyser is equipped to rigepymp roach of the NO, concentration 

to a definite, pre-set valne. 

I he o|H‘rsting principle el tbetfAalytot'ls^* M ‘d on the pholocolori- 
m«*i nr measurement ol ike ligfc|M*orption of a solution which has 
pi t*l mimarily chemically mrttd Mike nitrogen eft oxide contained by 


' (1 Uti 

■ 1 1 - lit M >11 

•• ’ *d H|1M - 
t, ! » I u imly- 

1t .ci. 

in i \ *>f rt la 

?*• dilution, 
* t i *n/. ana- 
U - .litas le 

. i *tneu6e 
' aux 

* «>i. trees. 
* r i analy- 
Miii debit k 


i ion, vannes, 
conditions 


*LKS 



M4 l~0 mm 
i i V# ■ U>7 mm 

jX^5X1 


the sample of air paaatd through flkl working aolution 

t he light absorption of the nq|f iou depends upon the nitrogen d 
oxitlr t oncentration of the sample- 
a plmt«K’i>lorimetric circuit hy 
compensation of the photoelectric 

1 he nitrogen dioxide 
v\ cry two minutes. The uslfisr 



and it determined with the aid of 
of it null method with optical 


ioa is measured periodically — 
1 operate 200 hours *athout change 


of the solution. 

Reaction of the air to bp MaNi(hl|li the solution epd automatic 
measurement of the light ■heetptlqfpf tbrHdution. with the sample air 
and etiual volumes of the worktop gl u t ton periodically fed ia the reac- 
t mu cell, is effected in thdroeoivitojpoll of the gag analyser. 

The working solution 1 atoned bdthp toltk from which it is fed to the 
reoeiving onU bp • fMV j0Hlp> , ' f 

1 he waeto se l nden Is StmMlMiS sad — bj a cto d to rbmning 

for removal of the — so^pjjp Own| 

The onmplels «| aft n§. toe* i nlio toelndns * tngnktiag end 

receiving. 

The snstfiarf 

etc., are 
conditions r* 


Limits *( NO* 

Da «ic sccurscy 
Starting time of the 
R coding lag time, M 
Supply voltage . 
Power con 
Overall d 
Receiving 
Tank 



MM m 4 per Jtfrt 
MM9 nsf Ptr Klr« 

VIC ml Mi ten 
5 minuteg 
W* ± 1091 at 90 c/s 
VA 


I hr ( » . i ■ 

Bt’St 111 JM 1 

Ha ni l fi 

Slgit.ins ; 

i ' 

i T 1 III 1 
! ):* i 

^m*t i i - 

dem j't ii 

ngii*rt«* 
be I r* . r i|piiH 

D,r 

1 > h 
8( Srn I 
Pi l * 1 1 < >"• i f 
! ).. f 
I im h 

wee hslti i < 

I).* M< 

und die 
in it riniu u 

\ t » | ii :i [j0? 

gclmi (jp* 
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METRIC TYPE 


GAS ANAJKSER POR AUTOMATIC 


DETERMINATION 


OTOKOLORIMETRISCHER GASANALY5ATOR 
ZUR SELBSTTATIGEN - 

STICKSTOEFDIOXYDBESTIMMUNG V 
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